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PREFACE  AND  SUMMARY 


SIHSCRIPT  II  it  dttcribtd  completely  in  P.  J.  Kiviat 
R.  Villanueva,  and  H.  M.  Market*,  THE  SIMSCRIFT  II  PRO¬ 
GRAMMING  LANGUAGE ,  The  RAND  Corporation,  R-460-PR,  Octoba 
1966.  Thia  Memorandum,  containing  only  ita  eyntax  and 
aemantica ,  ia  deaigned  aa  a  reference  manual  for  program- 
mere,  already  familiar  with  SIHSCRIPT  II. 
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I,  NOTATION 

The  notation  employed  in  ascribing  STKSCRIPT  II  is  *  combination 
of  conventions  used  in  several  computer  programming  language  descrlp- 
t ions .  Hie  authors  chose  it  tor  it*  convenience  in  their  vrork  and  in 
describing  the  language  to  other*.  In  the  following  pages: 

(1)  Word*  in  capital  letter*  are  statement  keywords. 

(?.)  Primitives  aho'/n  in  italic*  are  basic  language  constructs. 

(3)  A  metavarjab le  denote*  an  occurrence  of  *n  element  of  the 
type  represented  by  the  metavariable  uymbol  shown  in  ital¬ 
ics. 

\U)  A  statement  i«  a  combination  of  keywords,  primitive*,  and 
r.#-'*vari«blea  thee  follows  a  certain  pattern,  called  the 
ayntax  of  the  atatement.  Section  III  preaent*  the  pattern* 
associated  with  the  atatement*  of  SIHSCRIPI  II  and  the 
meaning*  »**oci*ted  with  them,  called  the  semantic*  of  the 
statement*. 

(5)  Brackets  l  1  end  brace*  1  *  denote  choice*.  When  bracket* 
appear,  a  choice  may  be  made  from  the  option*  indicated. 

When  braces  appear,  a  choice  must  be  made.  The  itema  avail¬ 
able  for  selection  appear  in  a  vertical  liat  within  the 
bracket*  nr  brace*.  When  a  choice  can  be  repeated,  a  aymbol 
(or  symbol*)  that  must  separate  the  Item*  in  the  lilt  of 
choices  it  written  at  the  upper  right-hand  corner  of  the 
brackets  or  braces.  For  example,  if  a  choice  appeara  as 

|*j  the  sequence  M,M,  ..  »  night  be  selected,  The  choice 

represented  by  j*}  is  logicslly  equivalent  to  "Ul. 

(6)  The  null  character  aa  it  ueed  to  indicate  that  no  symbol 
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nead  upirttt  the  Item#  in  •  list  of  cholcaa.  An  exaaplc 
of  |;|  might  ba  AAIAU , , ,  A  ,  Tha  choice  represented  by 

(a)"  la  logically  equivalent  to  A  [a]  [a]  . ,,  [a]  . 

(7)  A  Hat  separatee  aynbol  can  ltaalf  ba  complex,  Involving 
cholcaa  and  repetitions,  aa  In 

AMI 

0*  I 

an  lnatanca  of  which  night  ba  A  AM  l  oa  A  oa  l  . 

(8)  Plural  kaworda  ending  In  5  auch  aa  vaaiaius  and  Liras  ,  can 
ba  wrlttan  in  aingular  form  aa  VAAIAMX  oi  lira  when  called 
for  by  tha  graaaar  of  a  atatanent. 
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w/mum § 


word  *r 


i 

nam# 

n 

iptnal  rkara:tfr 


Words  must  be  separated  from  esch  other  by  one 
or  more  blanks  unless  they  art  special  charac¬ 
ters. 

Periods  (,)  are  Ignored  between  words  and  at 
the  end  of  statements. 

Comments  can  be  Inserted  between  any  two  words 
In  a  program  by  encloaing  them  In  quote  marks 
('')  formed  by  two  conaecutlve  apostrophes. 

The  right-hand  set  of  quotes  Is  not  necsssary 
If  the  cotsaent  la  the  le>t  Item  on  a  e.ird. 


routine  r 


comma  r 


label 


|  nam*  ) 


variable  r 


:rj) 


arithmetic  exrceision  * 


i 


7 


WHILE 

termination  clause  <c  ■  <  }* 

(  UNTIL  ) 


selection  clause  ac  ■  1  [txCERT]  when  /*['] 


(  " ) 

format  /,  ■  \  Si  / 

(  7  ) 


format  /: 


for  phrase  for 


BACKJROM(|TOi[0Yt 


i  EACH  I  l 
EVERY  < 

[all  I  /  «’>' 


*a^i  CALLED  m>n 


_  \ 

(  Of  \ 

|F*OW  J 

lisl 

i™i' 

ls7ir 

IN  REVERSE  ORDER 


[][::]' 


EACH  wii  IN  THE  DICTIONARY 


III.  STATEMENTS 


■OMTOCUTABLE 


<l)  m/Mii 

>Urk*  the  beginning  of  the  program  preamble, 


^  LAST  COLUMN  !  »  i  « 


Characters  beyond  column  i  are  Ignored  on  aubaequent  carda  . 


<3) 


KOKMAUT 


TSXT 

jlSI  )  INTEGER! 
i  -  (  «Al  I 
VALPHA  J 


(IS!  (SAVED  I 

i- 1  (recursive! 


)  DIMENSION  I  MSI 
DIM  I  -  I  ' 


Establishes  background  conditions  for  propartiea  of  variables 
and  functiona  that  are  effective  unless  overridden  by  subsequent 
DCFltC  declarations  or,  in  the  case  of  local  arrays,  first  use. 


(4) 


!’( 


Off  l«  «•*« 


m 


SIGNED  INTEGER) 
INTEGER  j 

v ALPHA  \ 

REAL  1 

(.TEXT  ; 

I  divisional  i 
' I  DIM  I 

fSTXP  n 

LlinearJ 


RANDOM 

DUMMY 

SUBPROGRAM 

I  SAVED  i 
I  RECURSiVL I 


variables) 
|araays 


MONITORED  ON  '  TV 


(Ul"  111 

1 1  J  (right | j  I 


(INTEGER) 

I  alpha  I 
(REAL  { 
(TEXT  ) 

RELEASABLE 
LDYNAMIC  J 


(ROUTINES  I 

(functions! 


(GIVING)  n 
julVEN  >i 
(with  ) 


VALUES  "j 
ARGUMENTSj 


YIELDING  i 


VALUES 
ARGUMENTS) 


Defines  propertia*  of  global  and  local  variable*,  and  routines 


1 


(5) 


(6) 


TEMPORARY  ENTITIES 


j  PERMANENT  ENTITIE$| 

INCLUDE  !«««i  j' 

I  EVENT  NOTICES  J 

- 

Declare*  the  type  of  following  EVERY  statement*. 


may  ( j 


THE  SYSTEM 


CAN 


(! — [(!*':  !)]f) 

"•*'  [(!  •?': !)] 


IN  AWAY  i 
IN  #0*0  i 
FUNCTION 
DUMMY 


(7) 


Encity-at tribute-set  structure  declaration.  Specifies  attribute 
packing,  equivalence,  word  assignment  and  function  options. 


0 £Fi*€  AS 


(3) 


r  l  tifo 

r  i 

H[l,FC 

SETS 

RA*E5  j 

|  HIGH  I 

lu»  I 


F 
L 

*NI  TNOjT  j  l  j'  ATTI-IUTIS 
N 


[■] 


f* 

a 

FI 

FA 

WlTHOCY <  »  > HOUTINCS 

*t 
IS 

c 

F 


Defines  set  ranking,  owner  and  member  attributes  and  generated 
set  processing  routines, 


EXTERNAL  (  ( 

[VENTS  ARE  (••»<  j 

exogenous ' 


j 


Declares  tiie  names  of  events  that  can  oe  triggered  externally. 

V  '  EXTERNAL  )  <  »*«  f 

<  }  EVENT  JNITS  ARE  } 

|  exogewls  1  (  >  j 

Names  units  frou  which  external  event  data  will  be  read. 

(10)  r  THEN 

1  I  high  / 

AttAK  mm*  TIES  ;  I Y  <  \  nki[ 

(  |i»!  ) 


Establishes  a  priority  order  within  an  event  dais. 
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(11)  «io«m  owts  is  {«■«« |* 

Assign*  a  priority  order  to  different  clateet  of  events, 


specifies  automatic  data  collection  and  analyais  for  named 
variable! . 


Specifies  a  call  to  a  named  routine  whenever  the  indicated  atate 
aent  i>  executed.  Inputs  to  the  routines  are: 


BEFORE 

AFTER 

CKATt 

Not  allowed 

Entity  identifier 

KST*oy 

Entity  identifier 

Not  allowed 

CAVtt 

Entity  identifier,  time 

Entity  Identifier,  time 

CWCtl 

Entity  identifier 

Entity  identifier 

Htf 

Entity  identifier,  subscripts 

Entity  identifier,  subscripts 

KMOVt 

Entity  identifier,  subscripts 

Entity  identifier,  subscripts 
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DEFINE  K  TO  MEAN  ■ 

Instructs  the  compiler  to  substitute  the  words  (up  to  the  end 
of  the  cmrd  on  which  the  statement  appears)  following  the  key¬ 
word  mean  for  the  Indicated  word  In  all  subsequent  statements, 
before  they  are  compiled. 


5UISTITUTX  <  )  I  LINES  FOR  w 

these 


Similar  to  (1A)  but  allows  more  than  one  card  of  words  to  be 
substituted. 


SUPPRESS 


SUISTITUTION 


UBed  to  override  currently  defined  substitutions.  These  state¬ 
ments  must  not  be  placed  on  program  cards  with  other  statements. 


(17)  £W 


Marks  the  end  of  a  program  preamble,  routine,  report  section, 
and  heading  block  of  a  report  section. 


(18)  MAIN 


Marks  the  beginning  of  a  program's  main  routine.  Execution 
commences  at  the  first  executable  statement  after  MAIN. 


M, 

1  RIGHT 


(i--n 


Y KID  I  {  mui 


Subprogram  declaration.  Routines  used  as  functions  only  have 
GIVEN  arguments,  If  LEFT  or  right  are  not  stated,  right  Is  Implied. 
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(20) 


MHT 


■|1W  )  ■* 

ss.  i— r 

Uiviwg) 

r  1 

SAVING  mt  EV1NT  NOTICt 

) 

L 

Event  declaration.  Unless  SAVED  ,  an  event  notice  la  destroyed 
before  an  event  routine  la  executed. 


121) 


KGIN  KPOST  [0(  A  NPrt  P»G£  ][P*  INTING  /o'  IN  CRCXJPS  Of  i  [»tB  PAGt]j 
Marks  the  beginning  of  a  report  aection. 


(22)  KGIhHUOlNG 

Harks  the  beginning  of  a  heading  block  within  a  report  aection. 
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A  PREAMBLE  STATEMENT  RECAP 


Statement 

Type 

Statement 

Rules 

le 

r 

NORMALLY 

Can  appear  anywhere  in  preamble. 

lb 

DEFINE  10  MIAS 

lc 

SUBSTITUTE 

Id 

SUPPRESS  SUl ST 

le 

RESUME  SUBS! 

2a 

TEMPORARY  ENTITIES 

A  preamble  may  contain  many  Type  2a,  2b,  and 

2b 

PERMANENT  ENTITIES 

2c  statements.  Each  may  be  followed  by  a 
group  of  Type  3a,  4,  and  S  statements. 

2c 

EVENT  NOTICES 

3a 

EVERY 

Many  can  follow  a  Type  2  statement.  An  ent- 

3b 

:  TV*  SYSTEM 

ity  or  event  notice  name  can  appear  in  more 
than  one  EVERY  statement, 

4 

DEFINE  VARIABLE 

No  precedence  relation  if  it  defines  a  glob¬ 
al  variable. 

Must  follow  all  Type  3a  statements  if  it  de¬ 
fines  an  attribute  named  in  them 

A  variable,  attribute,  or  function  name  can 
appear  rn  only  one  detine  statement. 

5 

DEFINE  SET 

Must  follow  Type  4  statements  in  a  Type  2 
statement  group  if  it  qualifies  a  set  named 
in  them. 

6a 

BREAK  TIES 

One  statement  allowed  for  each  event  notice. 

6b 

EXTERNAL  EVENTS 

6c 

EXP»NAt  UNITS 

7 

PRIORITY 

Must  follow  all  Type  2c  and  6b  statements. 

8a 

SPORE 

Allowed  for  each  temporary  entity,  set,  and 
event  notice. 

8b 

A/TER 

9a 

TALLY 

One  statement  allowed  for  each  global  vari¬ 
able  or  attribute. 

9b 

ACCUMULATE 

Of  these  statements,  only  Types  1  end  4  csn  be  used  in  routines 
to  declare  local  background  conditions,  variables,  end  substitutions. 
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»TOHA«  ALLOCATION 


0) 

Hhtvt 


Allocate!  block*  of  con  of  specified  else  to  the  pointer  vari¬ 
ables  ».  Words  assigned  are  data  if  no  tv*  phrase  appears,  and 
are  pointers  otherwise. 


(2) 


KUASt  jij‘ 


Releases  blacks  of  core  pointed  to  by  v ;  t's  ere  assumed  to  be 
pointer  variables. 


0>  ( 

[an]  [CAU£0  •]  ) 

CSlATt 

1  |  EACH  1  t  r  ,)*  [ 

1  SU  M«W  (.  1 

EVtSV 

Obtains  a  block  of  words  from  the  "f ree-storage"  area. 


Returns  a  specified  block  of  words  to  the  "f ree-ctorage"  area. 


EUSfJ'j* 


Removes  text  variables  from  the  dictionary  and  returns  their 
apace  to  the  "free-storage’1  area. 


(1)  nr .  -  i 


Aaslgna  the  value  of  >  to  the  variable  i. 

(2)  ABB  <  tO  » 

Adda  the  value  of  t  to  the  valu*:  of  the  variable  e. 

(3)  suirwcr  <  pscm  * 

Subtracts  the  value  of  t  from  the  value  of  the  variable  r. 


(4) 


A  VI  SAM 
AVG 
MEAN 
SUM 

NUMMI 

MJM 

VASIANCt 

VAS 

STB  -  DCV 
STS 

sum. c*,  squaws 

sso 

M£AN  SQUAB 

MSO 

MINIMUM  III 
MIN  II  I 
MAXIMUM  !•) 
MAX  III 
MINIMUM 
MIN 

maximum 

MAX 


Must  be  contLolled  by  a  logical  control  phrase,  Computes  the 
Indicated  statistics  of  the  expression  t  alter  the  LOOP  state- 
rjsnt  If  the  control  is  over  a  BO,,,  LOOP  block. 
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(3) 


mi  FI  til  CAM 


FINO 


KXJNO 

FOFC 


Mutt  ba  controlled  by  a  logical  control  phraie,  but  cannot  be 
within  a  DO,.,  toot  block.  The  optional  IF  phraie  direct*  control 
after  the  control  phraie  hai  been  completed,  depending  upon  the 
"auccaee"  of  the  MHO . 


(6) 


f  M 


FIU 


mis 


Fltil 

LAST 

IN 

mi 

JtWWI, 

mis 

Amt  r 

Filet  an  entity  in  a  act. 


Removal  an  entity  from  a  eet. 


^  (  FtOA*  I 

FAOVl  ( 

/  TO  t 

Uaed  within  a  routine  defined  for  a  monitored  variable  to  acceia 
or  eat  the  value  of  the  variable. 

(9)  on*  aim* 

Uaed  to  tranafer  a  "right-hand"  value  to  a  left-handed  function. 

(10)  sro*  <  in  i 

Aaaigna  a  val.us  to  a  variable  without  mode  conversion, 

KSH  ["•■']  totals  of  j » } 


Initialises  A^twiutAn  or  taut  counters  aaaociated  with  t .  If  totals 
la  not  qualified  by  a  word,  all  countera  of  r  are  initialised, 


-K*ti«**t*f 


17- 


CONTROL 


A  etateinent  label  ldantlfla*  a  transfer  point, 


Tramferi  control  to  the  Indicated  label, 


f  II  ( 

CO  TO  «*  < 

L  J|  r  1 


Transfers  control  to  the  n,h  label  In  the  label  list  according 
to  the  integer  value  of  the  transfer  expression  t. 


M,,#M 


If  the  logical  expreaalon  a  la  true,  continues  execution  with 
the  next  statement.  If  t  is  false,  transfers  to  the  following 
CL«  statement,  When  nested  if  statement*  appear,  the  word  txn 
can  be  used  to  indicate  that  they  have  a  conmon  tlW  statement. 


or*  IWrIU 
WUAKPliSS 


Synonyms  indicating  the  transfer  point  of  the  false  condition  of 
a  preceding  if  atatement. 


i”  mis 

ir  oo 

,,  rw  Fouosiiftc 


Logical  phrasea  control  the  execution  of  statement*  that  follow 
them,  When  more  than  on*  atatement  la  to  be  controlled,  the 


■dills:  'L'l.lka  aJWMJ-J 
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word  X»  precedes  them.  Multiple  control  phrase*  terminating  con¬ 
trol  on  the  same  imp  statement  are  preceded  by  the  word  *iso. 


^  |  LOOP  ) 

(  OtPWT  j 

Used  with  DO  to  delimit  a  group  of  statements  controlled  by  one 
or  more  logical  control  phrases. 


Calls  a  routine  used  as  a  procedure.  Both  input  GIVEN  and  output 
YIELGiNC  argument  lists  are  optional. 


(9) 

RETURN 


i  < 


Y 

( 


WITH  i 


1 


-J 


Used  as  a  procedure,  a  routine  returns  control  to  its  calling 
program  with  the  statement  return  ;  used  as  a  function,  a  routine 
returns  control  and  a  value  to  its  calling  program  by  either  of 
the  statements  RETURN;*  or  RETURN  WITH  *. 


(10)  STOP 


Halts  prcgrarr.  execution. 


r 
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IN PUT -OUTPUT 


(1) 


<2) 


(3) 


(4) 


[“ 


PRINT  *  I CXXJ9UEJ  LINES 


WITH 


A  GROUP  OP  J*  j  FIELDS 


SUPPRESSING  FROM  COLUMN  i 


LIU  THIS 
THUS 

AS  FOLLOWS 


The  i  lines  following  the  print  statement  are  format  lines  contain¬ 
ing  text  and  pictorial  formats  for  the  display  of  indicated  ex¬ 


pression  values.  The  phrases  A  CROUP  OP  J «  f  FIELDS  and  SUPPRESSING  FROM  COLUMN  i 


i '  I 


can  only  be  used  within  reporc  sections  that  have  column  repeti¬ 
tion. 


LIST 


ATTRIBUTES  Of 


|  na-i«  ^CALLED  (J  j 

^  HI 


EAC1"1  n  a m< 


A  free-forn  output  statement  that  labels  and  displays  values  of 
expressions  and  1-  and  2-dimensional  arrays. 


USE 


(  THE  BUfTER 
[TAPE] 

FOR 

INPUT  j 
/ 

(  LunitJ' 

OUTPUT  ] 

Sets  the  indicated  input/output  device  as  the  current  input  or 
output  unit.  All  subsequent  input/output  statements  that  do  not 
specify  their  own  devices  in  using  phrases  use  these  current  units, 
THE  BUFTER  causes  reading  and  writing  in  an  internal  file. 


i  r 
I r  I 


READ 


31 HARV 


USING 


|  THE  BUFFER  1 
<  r  t  ,  at  i  1 


ira-  ( 


Used  without  an  AS  clause  indicates  a  free-form  data  input. 
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(  THE  I  JETT* 


usi#;  %  f  tap? 


)  p‘"l 

(  LunitJ 


Write!  fonaitted  output  only. 


TAPE 

fctMIXO  i 

UNIT 


Rewinds  an  input/output  device. 


ADVANCE  INPUT 

<  }  FILES  US 

SACKSPUCE  I  OUTPUT 


[TAPE  1 

LXIT 


Performs  the  indicated  operations. 


M. 

I  UNIT  I 


Writes  in  end-of-ftle  mark  on  an  output  device. 


SHIP  Tinput''  (capos 

)  HPUT  LINES 
I  [output]  (records) 


Applies  to  the  current  in^ut  or  current  output  unit.  SKIP  «  FIELDS 
applies  to  the  current  input  unit  only  when  it  is  used  for  free¬ 
form  data  input,  cards,  Ll*S,  and  records  are  synonyma.  If  neither 
input  nor  output  is  specified,  input  Lb  implied. 


I'  i-Ji'  _uNliaJI'h  >]  iM 
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(10) 


START 


PAG£ 

"INPUT  ]  (  u*  j 
(  CARS 

OCTRUTj  «Co»o 


Applies  to  the  current 
and  RECORD  are  synonyms, 
INPUT  is  implied. 


input  or  current  output  unit.  line ,  CARU, 
If  neither  input  nor  iUTPUT  is  specified, 


(ID 


i  Tc 

" 

r  - 

“ 

(  » 

TAPE 

NPUT 

USING 

• 

(  *  1 

UNIT 

Reads  data  as  successive  characters  in  a  text  variable  until  the 
character  contained  in  MARK.v  is  encountered. 


(12) 


OUTPUT 


[  1  f 

r  TAPE  ^ 

> 

USING 

i 

LUN,r_ 

(  *  ! 

- 

- 

Writes  TEXT  variables,  starting  at  the  current  output  column. 

(13) 

TRACE 

Produces  a  backtrack  of  current  subprogram  calls.  When  the 
SEMSCRIPT  II  operating  system  uses  TRACE  the  standard  output  do- 
vice  (printer)  is  used. 

(14)  LOAD 

lised  either  with  program  overlay  or  dynamic  program  relocation 
to  load  an  indicated  routine  from  a  system  load  unit. 

SAwjm«»ij' 

Used  only  vith  dynamic  program  relocation.  Saves  an  indicated 
routine  on  a  system  save  unit. 


USING 


TAPE 

UNIT 
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aMLTUXION 

(1)  STMT  SITUATION 

Start,  .inflation  by  removing  the  fir.t  event  from  the  event. 
*et  and  executing  it. 


Remove,  a  .cheduled  event  notice  from  the  event  eet 


-23 


IV,  SYSTEM- DEFINED  VALUES 


CONSTANTS 


EXP,  C 
If*.  C 
PI,  C 

RADIAN.  C 
Rif#.  C 


* 

Largest  integer  value  that  the  computer  can  atore 

it 

57.29577  degrees/radian 

Largest  REAL  value  that  the  computer  can  store 


VARIABLES 


Name 

Def tuition 

Default  Value 

SETWEEN.  V 

Subprogram  variable  called  before  events  are 
executed 

0 

SLATER,  V 

Length  of  TWE  BUFFER 

Implementation 

EOf.  V 

End-of-f lie  action  code 

0 

EVENT.  V 

Code  of  the  current  event 

0 

EVENTS  V 

Number  of  event  classes 

0 

F.  EV.  5 

Array  containing  first-ln-set  pointers  for 
set  EV.S 

0 

hours.  V 

Number  of  hours  per  simulated  day 

24 

LINE,  V 

Number  of  current  output  line 

0 

LINES.  V 

Number  of  lines  allowed  per  page 

55 

MARX,  V 

text  ,  external  event  data  and  RANDOM  variable 
read  termination  character 

ii  $  ii 

MINUTES  V 

Number  of  minutes  per  simulated  hour 

60 

PAGE,  V 

Number  of  current  page 

1 

RCOLUMN.  V 

Location  in  buffer  of  current  read  pointer 

0 

READ,  V 

Number  of  current  read  unit 

Implementation 

SEED.V 

Array  containing  initial  random  numbers 

Implementation 

TIME,  V 

Current  simulation  time 

0 

WCOtOMN,  V 

Location  in  buffer  of  current  write  pointer 

0 

WRITE.  V 

Number  of  current  write  unit 

Implementation 

24- 


f  i 
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V.  SYSTEM- DE FI HEP  ROUTINES 


MlGIN.  *  (»,.  i),  *,i  Eatabllihes  a  a  inula  t  lor,- t  ime  origin 


iHnOf* 


itj  j]rir  jijiii.-  l,iu  JtMjuK-'.uijLlJl.-lliJflrtJiililAWiu-li-llMa.JJCuJi*.  JHrLul- 


0*0  rati** 


AIS,  F 
MCCQS.  F 
MC5IH,  F 
UM 

atot.f 

RINOMIAl,"’ 

CONCM.  F 
COS.  F 
DA  It,  f 
DAY.  F 
DIM.  F 
MV,  F 
CFIEL&f 

ERLANG,  f 

CXR.  F 

EXROHNTIALF 

FAAC.F 
GAMMA  F 

KHX.F 
I  NT.  F 
I  STEF,  f 


UX.E  F 
LOG,  NORMAL 


•1.  «l  ’ 

V 

Coarart*  tH*  c Har *c  t  tr  1  of  th#  ALPHA  var- 

lablt  *  to  TtXT 

»|r  *1*  •> 

1  ■■4rjm  lUfli  freii  a  b l rami  a  1  distribution 
with  THMt.ar  of  trial*  *  I, ,  probablUty  of 
»j«ni  x  «)  r**4o«  nu-Arr  itriaa  i3 

•|*  *! 

Com  it  action  of  r,  and  »; 

1 

cmI#T 

<t  *>.  ** 

CoW'rrta  Mirth,  diy.yair  to  cuMiiativa  ( imm 

« 

"diy  Hrf  of  Mm  Mpraailor.  • 

t 

*Mbar  of  ilooMite  polntwt  to  by  t 

•|.  *1 

TMNC.F  («,/•,! 

— 

twdln*  co1v*mi  of  noxt  Mild  to  ba  raid  In 
ftaa-for*  d«ti  ln*ut 

•l  •»  *3 

1 

Uadoa  saMpla  fro*  Irian*  dlitrlbutlon  with 

Minx  |tl  k«lj  Min*  rxrvdo*  nu^aor  iltm  *, 

1 

•**(•) 

•l,  #, 

tixdfl*  tufli  fro*  ajcfonmtlal  distribution 

with  inf  -  *1  uitn*  rarwfa*  ruxbar  serai*  9 } 

< 

#-TKWC.M*l 

•p  «!■ 

Uadoa  im^Ii  fro*  a  Can  distribution  w\t» 
■xin  =l|(  4  b  : j  osln*  r Ar  io*  rwafcar  itrasa  i3 

• 

'hour  part"'  of  Mb*  axjKMilon  f 

« 

•  roundad  to  an  lncagtr 

Kaado*  iMpli  fro*  a  look-up  tibia  point*! 
to  by  *  uilni  raadox  f  db* t  *tra*a  f 

« 

Coiwirci  tS#  mta*ar  iiprinlon  *  tc  ALPHA 

•  a* 

Uadea  laapli  fro*  a  look-up  cablt  polntad 
to  by  t  ualn*  random  r*jM: «r  itriM  •  apply- 
in*  Umu  intrryciatlcn 

< 

(»i») 

tmado*  iMf li  fro*  a  lojnorMl  distribution 
with  Min  3  f,  ,  atindird  deviation  -  |} 
uala*  rando*  nuadsar  atria*  dj 

UMrUtl  w» 


-  1314k  HAL 

I  -mil  .rU  HAL 
<*, ,  t,>  *  (o.o)  wi  Hal 

•  ■  «ulakl>  in*  ALRHn. 

I,  ,«,  INTEGER  ;  REAL 

»i,  TKT 

t  In  r Bail ftfti  ini  HAL 
*1  ,  <1 ,  •]  INTEGER 

•  HAL 

V  •  pointer  virlikli 

#,,«>  INTEGER  1  «,  t  0 

«,  HAL;  »,,  INTEGER 

•  REAL 

»,  HAL  ;  i,  INTEGER 

.  HAL 

*, HAL,  1,  INTECER 


t  a  pclntar  yirLabla  , 

1  INTEGER 
*  INTEGER 

v  •  pelntir  vulikli, 

1  INTEGER 

i>0  iN  REAL 

«, , «,  HAL,  •  , INTEGER 


LOG,  14f 


I  n  0  «nd  REAL 


VII.  LIBRARY  FUNCTIONS  ( oontimtd > 


Optra;  li?*1 

He  ‘  J  » 

Ian  rUttsri 

MAJ<  F 

*>.  ,*« 

Yaiwa  of  lar^att  i 

INTEGER 

nrhtrwl a» 

if  an  0 ,  i sn ot r  , 
RIAL 

Ron* 

MIN  f 

Vila*  of  ■  *t  1  lttc  f , 

INTTGfR  if  all  i(  iHTIGiR  , 
otKanriia  RIAL 

fcjfva 

M.NUfI  F 

f 

■irtut*  pirl"  of  titi  icprcttion  # 

INTEGER 

.  real 

MCC  F 

*! 

«,  -TRUNC,  FI*,/./., 

INTIG IR 

nthar^iaa 

if*,  «rvd  INTEGER  , 

rial 

#  0 

fAONTN  F 

( 

■ontS  ptrt  of  tla*  •xprti*  n  t 

INTEGER 

*  REAL 

FORMAL,  F 

*1  *1 

**r»dot  aatpla  fro*  •  ror«Ml  dl  i  t  r  1  butlo-i 

j  l  rj  r fcr*<kjn  nurtir  itriM  fi 

REAL 

*,,*,  REAL.  *,  INTEGER 

OUT,  F 

1 

ALPHA  vtlut  of  #th  charactar  in  tha  currant 

output  huffar 

ALPHA 

i E 0  and  1  NTEGER 

FRISSON  f 

»  », 

ltFvio»  «»^\*  fro*  4  Maion  dl  ■  trlb-tlc'' 
vttb  M>r  a  t  ualn|  randnt  nutb»r  atraa*  t ^ 

INTEGER 

f,  REAL,  INTEGER 

RANDOM  F 

Mt^doramina  rxw#>tr  on  Inttrval  (0,1)  ualn* 
uridoi  o^ir  ItriM  1 

REAL 

•  INTEGER 

REAL  F 

( 

r  a  Apr  ti  i»c  aa  a  REAL  rvuafcar 

RIAL 

.  INTEGER 

RSTEP  F 

SFIELD  F 

t  ,  ♦ 

upp.t  frua  lack  up  t  afc ,  •  polnttd  U 
k,y  r  jii^i  rtruioB  r^anr  4 

real 

*  INTEGER 

frut-l  om  data  i  npLC 

5IGN.F 

f 

1  i  f  t  *  0 

0  l  f  «  =  0 

-  1  If  4*0 

INTEGER 

*  REAL 

SIN,  F 

4 

tin!#) 

REAL 

4  in  radiana  and  RIAL 

SORT,  F 

4 

w 

REAL 

a  J  0  ard  RIAL 

TAN,  F 

4 

real 

4  in  radian  and  RtAL 

TRUNC  F 

4 

*  -FRAC.  F  n 

INTEGER 

.  REAL 

TTOA  f 

r 

Ccrwarta  tb«  1  rvl  c ;  a  1  cSaraclirt  of  tha  T£XT 
itrlng  r  to  AL  PH  A 

ALPHA 

e  a  TtXT  vir  labia 

J  S 1  FOR 11  F 

•>  >i  fi 

1  tndot  sttplt  froa  a  unlfort  dlitributlon 
ov»r  lrt*rv«l  (  fM  t})  uain*  randot  r*j^*r 
Itrtat  fj 

REAL 

*,,  *i  REAL,  INTEGER 

tftEKCAr.  f 

t 

day  of  tna  *aab"  of  tl*«  tupraaaion  4 

INTIGIR 

i  REAL 

afe  l  Bull  F 

•'  «!.  'J 

ftandoa  liable  fret  a  Walbull  dl  ■  tr  l  but  lor, 
*iih  acala  pa  r  a^.  t  ar  =  f ,  and  ihap*  p*rtj*t«r 
=  4)  ualng  rarvOot  n«-afc»r  atr«a«  ( j 

REAL 

r,  REAL ,  *,  INTEGER 

YEAS  f 

yatr  par:  of  tLwa  aapraaiibn  t 

INTEGER 

«  REAL 
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